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COMPLETE SPECIFICATION 
Improvements in Slotted Tyre Tread 



We, United States Rubber CoxMpany, of 
Rockefeller Center, 1230 Avenue of the 
Americas, N«w Yoik, Si3tc off Now^ York, 
UndiCed States of Anierica^ & C<srpt}iration 

5 organized and existing nitder the Latws of the 
State of New Jersey, United States of 
America, do hereby declare the invention, for 
which we pray that a patent may ibe granted 
to us, and the mcthcd by which it is toi be 

10 performed, to be particTilariy descniibed in 
and by the foltefwing statement: — 

TMs invention rdates to tires oncorp'orat- 
ing circumfereniirafl'ly riibhed treads and in 
(particular to the provision of siots in the tread 

13 niibs to increase the tractioru and- skid, resist- 
ance thereof. 

The provision cf slots in t^ie tread idibs of 
tires is brcadly not new and many arrange- 
ments thereof have heretofore been proposed. 

20 WhQc such asrrangements laive provided some 
increased traction, they have also presented 
certain dasadvsnrtages. Among such disaid- 
vantjages are increased tread wear, increased 
tread nose, "and the tearing otrt cf sections of 

23 the tread bertiweeni the slots as a result of 
operatdon at high road speeds. 

A slot in a tire tread perpendicular to the 
directi<m of rotation causes ^e tread maJterial 
to be subject to centrifugal and tractive 

30 forces which are of a damaging nature at 
higjh speeds. Slots parallel to 3ie dkectron of 
rotation arc net influenced by these forces 
to the same degree, Thiis, these forces especi- 
ally centrif ugail force;, have a tendency to tear 

SS out lateral tread units, thus causing early 
demucrioQ of the tire. 

The object of the present invention is, 
therefore, t?o provide a ncvci tread slot 
arrangement for ritbed treads which will 

40 prcivide increased tracrion and skid resistance 
without loss of tread life, and, specifically, 
which wiil miimmaze the danger cf kyss of 
sec tions of the tread be!iween die slots. 
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dn accordance with the inventkxziy the 
ciraHnferenciaMy extending ribs of a tire 
tread are provided wiitih a plunaliity of slots 
foxnned in the tread surface. Each of these 
cisKnimferentiaMy-unconnectcd sIqds is itself 
fonm-ed of inteioonnecdng generally trans- 
versely extending portions and generally dr- 
omnf erentiailly extending portions, the gener- 
ally transversely extending portions of each 
slot ooHectuvely hafving a mean depth cf not 
greater than 35% of the height cf the tread 
lib, and the generally drcunsferenciaily ex- 
tending pardcns collectively having a mean 
depth of not less than 50% cf the height of 
the tread rib. 

Wc have fotmd that limiting the collec- 
tive or mean depth of the generaliy trans- 
versedy extending pordon-s of Sie slot to 35 % 
of the rib height (minLimizes the loss cf sec- 
tions of the tread between the sSct-s. On the 
other hand, we have found that the gener- 
ally circumferentdally extending pnrcions of 
the slots may be much deeper, ie., 50% or 
more of the idb height. If proportksned to 
have collectively a mean depth of not less 
than^ 50% of the rib height, a very suibstans 
tial increase in tread flexibility and traction 
properties will result. 

Other objects and advantages cf the pre- 
sent invention wdil become apparent from 
the fodldwing descmpdon when read in con- 
junction with the aicoompanying drawings, 
wherein : — 
_ Fig. 1 is a plan view of a section of a 
tire incorporating a slot arrangement em- 
bodying the present invention; 

Fig. 2 is a cross-sectionai view taken on 
the Hne II— II cf Fig. 1; 

Fig. 3 is a development of the mold insert 
used to form the sloes in the tire of Fig. 1, 
showing by dfasih lines the bend lines lihereof ; 

Fig 4 is a perspective view of the insert 
shown in Fig. 3 after bending; 
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Fig. 5 is a plan T?iew of a seaaoa of a tire 
incoipozamg another slot airansement em- 
Ibcdying tihs present inventioa; 
•Pig. 6 is a de;vel*opment of tie fmold insert 
5 used to f-CEin the slots in the tire of Fig. 5, 
showiing by dash lines the bend lines there*of ; 

Fig. 7 is a perspective view cf the iasert 
shown in Fig. 6 after bending; 
Fig. S is a plan view of a secoon cf a 
10 tare incorporating sdl another slot arrange- 
ment embodying the present invention; 

Fig, 9 is a developmeiit of the ntold insert 
used to form the slot m the tire of Fig. 8, 
showing by dash Hnes the bend lines thereof; 
15 Fig. 10 is a perspective view cf the insert 
shown in Fig. 9 after toending; 

Fig. 11 is an enlarged perspective sec- 
tionat view, with parts buoken away, of the 
tread cf the tire of Fig. 1, iHttstrating the 
20 vaa?iations in dep^ of the various portions of 
the tread slots; 

Fig. 12 is an enlarged parspeoive sectional 
viewj with parts broken a^way, of tie tread cf 
the tire of F^g. 5, iUnstrating ih^ variations 
25 an depth of the various portions of the tread 
slots, and ^ 

Fig. 13 is an enlarged perspective sectional 
■view, with parts broken away, of the tread 
of the tire of Fig. 8, iMustrating the varia- 
30 ticns in depth of the various portions of the 
tread slots. 

The dra-wings show, by 'way k£ iHustracion, 
three ensbodiments of the subject inven- 
tion. Fi^ 1, 2, 3, 4 and 11 refer to one 
S5 such emibodiment; Figs. 5, 6, 7 and 12 refer 
to another such emibodiment; and Hgs. 8, 9, 
10 and 13 refer to stiLJ anctiEer eniil^ ditnent 
cf the invention. 

Referring to Rgs. 1, 2, 3, 4 and 11, tiicre 
40 is shown one emibcdimsnt of the invention in 
whicb drcumferentially spaced pairs of slots 
10 are formed in the surface of drcumferen- 
tially extending rubber tread ribs 11 of a 
pneumatic tire. The slots 10 in this example 
45 are generaEy hock-shaped and one slot cf 
each .pair extends in from one edge of the 
riib 11 and the other extends in -frooi the 
other edge cf the rib 11. In this example, 
the slots 10 of each pair overlap one anodier 
50 (both circimiferenti=aEy and transversely of 
the tread. 

Each of the hcok-shaped slots in this em- 
Jjodiment of the invention is foimed cf inter- 
connecting generally transversely extending 

55 portions 10c and 106, and generally circum- 
ferentiaJly extending portions 10c, lO^i and 
lO^. In this esample, the generally drcum- 
ferentially extending portions 10c, and 
\Qe together form from 50% to 70% of the 

60 length cf each dot 10. The slots 10 are 
formed in the ribs 11 during the molding 
cf the tire, as is well known in tire building 
art. 

Fig. 3 shctws a development cf one of the 
65 mold inserts 12 which form the slots 10 



during the molding operation- The dash 
lines in Fig. 3 indicate the lines on which 
the insert is bent to form the insert shown in 
Fig. 4 which is used in tie molding of the 
slots 10. It will be appredated that a plur- 70 
alriy of inserts 12 as shown in Fig, 4 are 
secured to the tread-fonning wall of the tire 
mold to form all the slots 10 shnultaneously. 
The: portions 12a and \2h of the insert 12 
fonn the transversely extendiog portrons ICa 75 
and \Qh of the stot 10; portions 12c, Yld 
and. 12^ form the circimferentiaHy extend- 
ing portions 10c, lO^f and lOe of the slots 10. 

'nie term "generally transversdy extend- 
ing" is appMed to portions of the slots 80 
means that such portions extend, at an angle 
of greater than 45'' to the drcumferentially 
extending center line A — of the tire (Fig, 
1). The tenn " generally drojanferentiaHy 
extending " means that sudi portions extend 85 
at an ai^e of less than 45** to the circum- 
ferenliial center line A — ^A of the tire. 
^ The generally transversely extending por- 
tions of the slots in this example have a col- 
lective or mean depth of not greater than 90 
35% of the height of the rib 11 as measured 
from the base of tihe anti-sikid groove 13 
to the outer surface cf the rib 11, and the 
generally drcumferentially extending portions 
of the slots have a collective or mean depth 95 
of not less than 50% of the height of the 
rib 11 in wiiich chey are formed. 

In this emibodimfent, the transversely ex- 
tending .portion ICa -of the slot 10 (Fig. 11), 
wMdi extends inrwardly from the edce of rib ioq 
11 and is formed by portion 12a of the in- 
sert 12, is of suitstantiaUy uniform depth. 
Portion lOr, which extends generally in a 
circumferential direction and is formed by 
portion 12c cf the mold insert 12, gradu- 105 
ally increases in depth in the direction away 
from the portion ICa and has a mean depth 
greater than that of portion 10a. Trans- 
versely extending portion 106 of the slot 10, 
which is formed by portion 126 cf the mold ixo 
insert 12, decreases in depth from each end 
thereof towards the middle. The portions 
lOfl and 106 have a mean depth not greater 
than 35% of the hdght of the rib 11 in 
which the slot is formed. Portions V^d and 115 
10^, which extend in substantially circum- 
ferential directions and are formed by por- 
tions 12£f and 12? cf the insert 12, increase 
in depth in a direction away from portion 
106. Portions lOd and lOe together with 120 
portion ICc have a mean depth of net less 
than 50% of the height of die rib 11 in 
which they are formed. 

Referring to Figs. 5, 6, 7 and 12, there is 
shown another embodiment of the invention, 125 
in which drcumferentially spaced slots 20 
are formed in the surface of circumferentially 
extending ruibber tread ribs 21. These slots 
20 extend in from one edge of the rib 21 
and continue to the other edge of the rib 21. 130 



£ac3i sk>t is fonxred cf inteicoimeQtmg gener- 
dly transversely extcuddug partrois 20a, 20& 
and 20c, afnd generally cdrcumferentiatly ex- 
tending portions Xd and 20e. These dots 

5 20 are- also foimed in the nbs 21 during the 
molddng of the tire. 

Fig. 6 shews a deivelopanemt of cnc of 
the mold inserts 22 which form the slots 230 
duriiiig the molding operation). The dash lines 

10 in, Fig. 6 indicate the Imts on ^xitidi the in- 
sert is bent to fcim the insen shorwn in Hg. 
7 wixkife is used in the actual focnmatloii' of 
the skrcs 20. The pormons 22a, 22& and 22c 
of the insect 22. fonn the transvrer^dy extend- 

15 ing ponioas 20to, 20h and 20c of the slot 20. 
Portions 22^ and 22^ fomn the generally cir- 
cumferentialy extendiTrg portifoos 20d and 
20e of the slots 20. 
The generally transversely extending por- 

20 tsons cf the sBccs have a collective or mean 
depdi toi not greater than 55% of the height 
of the riib 21 as measured fiom thie:;ibase of 
the anti-^d groove 23 to the ctEter simface 
of the riib 2L The genCTaliy drcianf crentiaMy 

25 extending portions of the 5lots hanrc a coliec- 
tive or mean depth cf iwt less than 50%. of 
the height cf the riib 21 in which they are 
fcrmed. 

In this embcdiment, the transversely ex- 

30 tending portion ZCa cf the slot 20 (Fig. 12)3 
which extends inwardly from the edge of the 
rib 21 and- is formed (by pordon 22a of the 
insert 22, starts out fbcing of suibsiianitially 
uniform depth and gradirfly increases in 

35 depth as it penetrates afcross the rJb 21. Por- 
don 20^;, which extends generally in a cir- 
ciTrniferentii'atL directron acd is formed iby por- 
tion 22dl of the meld in-sert 22, gradually in*- 
creases in depth from each end thereof to- 

40 wards die middle. Porcon 20fe,- which ex- 
tends in a transverse direction and is formed 
by pcrrion 22f^ of the mold insert 22, de- 
creases in depth from each end thereof to- 
wards the middle. Porticn 20e, which extends 

45 generally in a drctrferemiat direction and 
is formed by portion 22e of the mold insert 
22, is similar m shape to portdon 2Qd, Finally, 
portion 20c, which extends in a transverse 
direcnion and is formed iby portion 22c of the 

50 mold insent 22, is skndlar to portion 20a, 

Portions 2Ca, 20b and 20c have a mean 
depth not greater than 33% of the height of 
the lib 21 in which the slot is foimed. Por- 
dons 20££ and 20c, which extend in snfestan- 

55 tia-Uy drcumferentiaJ directrons and are 
formed by pormons 22d and 22^ of the insert 
22, have a mean depth of not less than 50% 
of the height of the rib 21 in which they are 
formed. 

60 Referring now to Figs. 8, 9, 10 and 13, 
there is shown a third embcdiment cf the in- 
vention, io which drcumferentially spaced 
slots 30 are formed in the surface of circum- 
feren-Dially extending rubber tread nibs 31 of 

^5 a pneumatic tire. These slots 30 extend in 



from one edge of the rib 31 and cootimie 
diagonally co nhe ocher edge of the ifi> 31. 
Eaidi ski 30 is fonmed of interconnectiag 
genieraHy taMsversely extending portions 3Co 
and 30&, and geneially circiEirnferentiaclIy ex- 70 
teniding pordons 30c, 30d and 30^. The ^ots 
30 are formed in the ribs 31 duriDg 
moldfing of the tire. 

Fig. 9 shcms a doveicipmcm of one of the 
mold iiBser.ts 32 which form the slots 30 75 
dming the nadding operation. The dash 
lines m Fig. 9 indicate the Mnes of whkfe the 
inseiit ^ ;bent to form the insert shown in 
FSg. 10 which is used in the actual fozma- 
tion of the slots 30. The portions 32a and 80 
32b of the irEseut 32 form the transEVcrscly 
extending portions 30a and 30b of the slot 
30. Potitions 32 c, 3'2d and 32e form the gener- 
ailiy dicumferentially excendimg portions 3Cc, 
30^ and 30e of the slots 30. 85 

The genca^aUy tranisversely extending por- 
tions of the slots hawe a coUectrve or tn^^ n 
depth cf mot greater than 35% cf the height 
of the rdib 31 as measured from the base <rf the 
anti-sikdd' groove 33 to the outer surface cf 90 
the riib 31. The generally cdrcumferemially 
extending portions of the slots have a ccHlec- 
tLve or mean depth cf not less than 50% of 
the height cf the tdb 31 in which tiiey are 
formed. 

In this example, the transversely extending 
portions 3Ca and 30fc of the slot 30 (Fig, 13), 
winch extend inwardly from both edges of 
rib 31 and are formed by portions 32:^ and 
32i^ of che iEoscrt 32, respecDvely, are cf sub- 100 
stanidally uniform d^pch. Portion 30c, whcch 
extends g-eperaUy in a circumferential direc- 
tion and is formed by portion 32c erf the 
moid insert 32, gradnaily increases in depth 
in the direction aiway from the portion 30a 105 
and has a meam depth greater than that of 
porolon 3Ca. Circumferenrially extending ' 
portion 30ti cf the slot 30, which is formed '* 
by portion 32a cf the mold* insert 32, is also 
of smbstantiaUy uniform depth. Portion 30^, HO 
which extends generaiUy on a circumferaitial 
direction and is formed' by p*ort?:on 32^ <rf the 
mold insert 32, gradually decreases in depdi 
in the direction aiway from the portion 3Qd 
and has a mean depth greater than that cf 115 
portion 30b. Portions 30a and 306 haro a 
mean depth of not greater than 35% erf the 
height of tile rib 31 in which they are 
formed. Portions 30c, 30d and 30e have a 
mean depth of not less than 50% of the 120 
height of the r5b 31 in which they are 
formed. 

We haive thus invented a slotted tire tread 
in which the generally cdrcumferentially ex- 
tending portions of each slot have collectively 125 
a mean, depth substantially greaiter than the 
meaii depth of the generaMy transversely ex- 
tending portions. Limiiiting the cotlecdve or 
mean depith of the generally transversely ex- 
tending porticns of the slots to 35% cf the 3130 
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rfb height imiziHzzizes krss ^aec^sns of the 
tread between the slots. Farthennore, pn>- 
poniomiig jhe generally cixcinnferentxally 
esteudimg portions of the dots to hatve col- 

5 lectwdy a mean depth of cot less tihqt^ 50% 
of the rib hdght provides & very sulbstaniial 
increase in tr^d fieziMIity and traction pro- 
perties. Slots foimed in tdie triads according 
to this invention sulhstaiEtially impFove the 

10 skid resistance <^ the tread mi, at the same 
tinre, prcvode for a decrease in tread noise. 

The tCTin "ruadjer" is nsed heretn m its 
generic seme to indnde natnTal rufbber;, syn- 
thetic mlbter and blends thererf. 
15 WHAT WE CLAIM. IS:— 

1. A circnnaferemially rfhbed rubber tread 
for a tyre, oomprismg a plmaHty of drcimr 
ferennally nnoonn^ed spaoced slots formed 
in the surface of at least one of the tread 

20 ribs, each of said ; slpts bein^ foimed of 
intercscmjcctcd generally trssrasely extend- 
ing portions and ^n^CTaHy ciictBnferendally 
extending portiaitsi|ffie generally transversely 
extenddng pordcnsl^f each ^ot collectLvely 

25 haiving a mean depth not greater than 35% 
of the hdght cf the rib in which they are 
foimed, and the generally circmnferentially 
extending pTcrdons coUectiveiy having a 
mean depth cf nor less than 50% oi the 

30 hdght of ^ the tread r£b. 

2. A circmEfereniially rihbed rutber tread 
of a tyre according to Claan 1, wherein the 
spaced sBots are dn pairs, one slot of each 
pair of slots extendmg infwardly from one 

35 lateral edge cf the rib and chc other -sJot of 
eadh pair cf slots extending inwardly from 
the cdier lateral edge of the rib. 

3. A tyre tread according to Ctert 2 



whcreia the slots of each pair overlap each 
other botih transversely and circum^en- 40 
tially cf the tread. 

4. A r&ibed rubber tyre tread according to 
Oakn 2, ivrherein the generally ciicmnferen- 
tially extending portions of die slots form 
between 50% and 70% of the length thereof. 45 

5. A lifcibed mibiher tyre tread according to 
Ckcsm> 1, each of said slots bdng foctned of a 
first tranav«sdy extending portion extend- 
ing iniwardly from a lateral e^ge of the rib, a 
second generally circmnferentially extending 50 
portion interconnected with said first tran^s- 
verzely extending portk>n, a third transnrersdy 
extendmg porti<m interconnected with said 
■second generally circmnferentially extending 
poflciion, a fourth generally drctnmfereniciaHy 55 
estendhig portion interccnnected with said 
third . transv^ersdy extending portion, and a 
fifth transversdy extending portion inter- 
connected with said fourth generally circum* 
ferentiaHy extending pordtm, said fifth trans- 
versely extending portion extending to the 
other lateral edge of die rib. 

6. A circomferendally ribbed rubber tyre 
tread suibstantially as herdnbefore described 
and illustrated in Figures 1 to 4 and 11 of 65 
the acccmpanying drawings. 

7. A cLTcumfercntially ribbed rubber tyre 
tread sufbstantially as hereinbefore described 
and illustrated in Figures 5 to 7 and 12 of 
the accompanying drawings. 70 

S, A circumfercntiany ribbed rubber tyre 
tread substantially as herdnbefore described 
and illustrated in Figures 8 to 10 and 13 cf 
the acocmpanying dMiwings. 

T. A. CLAYTON & CO., 

Agents fcr the Applicants. 
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